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LI: Entry 4 of 7 File: DWPI Jun 28, 2000 
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TITLE: Novel tumor necrosis factor receptor proteins TRAIL-R2 
and TRAIL -R3 

INVENTOR: TSCHOPP, J 
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PATENT -FAMILY: 
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TITLE: New TRAIL receptor protein and related oligomers, 
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etc., also for diagnosis 

INVENTOR: RAUCH, C; WALCZAK, H 
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(February 13, 1997), 1997US-0815255 (March 12, 1997), 
1997US-0829536 (March 28, 1997), 1997US-0869852 (June 4, 1997) 
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L2 ANSWER I OF 41 MEDLINE 
DUPLICATE 1 

ACCESSION NUMBER: 2001292864 MEDLINE 
DOCUMENT NUMBER: 21238332 PubMed ID: 11278665 
TITLE: MAPK7ERK overrides the apoptotic signaling 
from Fas, TNT, 

and TRAIL receptors. 
AUTHOR: Tran S E; Hohnstrom T H; Ahonen M ; 
Kahari V M; Eriksson J E 

CORPORATE SOURCE: Turku Centre for Biotechnology, 
POB 123.FIN-20521, 

University ofTurku, Turku, Finland. 
SOURCE: JOURNAL OF BIOLOGICAL 
CHEMISTRY, (2001 May 1 1) 276 (19) 

16484-90. 

Journal code: HIV; 2985121 R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 200106 
ENTRY DATE: Entered STN: 20010618 

Last Updated on STN: 20010618 

Entered PubMed: 20010507 

Entered Medline: 20010614 
AB The tumor necrosis factor (TNFX Fas, and TNF-rdatcd 
apoptosis-mducing 

hgand (TRAIL) receptors (R) are highly specific 
physiological mediators 

of apoptotic signaling. We observed earlier that a number of 
FasR-msensitive cell lines could redirect the proapoptotic 
signal to an 

anti-apoptotic ERK1/2 signal resulting in inhibition of 



activation. Here we determine that similar mechanisms are 
operational in 

regulating the apoptotic signaling of other death receptors. 
Activation of 

the FasR, TNF-Rl. and "TRAIL— - — R— , 
respectively, rapidly 

induced subsequent ERK1/2 activation, an event 
independent from caspasc 

activity. Whereas inhfcition of the death receptor-mediated 
ERK1/2 

activation was sufficient to sensiutt ttie cells to apoptotic 



from FasR and "TRAIL*" - ***R*** .cells were 
still protected from 

apoptotic TNF-R1 signaling. The fatter seemed to be due to 
the strong 

activation of the arm-epoptotic factor NF-kappaB, which 
remained mactrve 

in FasR or •""TRAIL** - - ***R-*- signaling. 
However, when the ecus 

were sensitized with cyctohexintide, wmch is sufficient to 
sensitize the 

cdb also to tpoptosis by TNF-R1 stimulation, we noticed 
(hat 

adenoMrusKDediated expression of constirutivery active 
MKK1 could rescue 

the cdb from apoptosis induced by the respective receptors 



by preventing 

caspase-8 activation. Taken together, our results show that 
ERK1/2 has a 

dominant protecting effect over apoptotic signaling from the 
death 

receptors. This protection, which is independent of newly 
synthesized 

proteins, acts in aH cases by suppressing activation of the 
caspasc 

effector machinery. 

L2 ANSWER 2 OF 41 SCISEARCH COPYRIGHT 2001 ISI 
(R) 

ACCESSION NUMBER: 2001316522 SCISEARCH 
THE GENUINE ARTICLE: 420QT 
TITLE: Relative resistance of fresh isolates of 

melanoma to tumor 

necrosis factOT-related apoptosis-uiducing hgand 

(TRAIL>mduced apoptosis 
AUTHOR: Nguyen T; Zhang X D; Hersey P (Reprint) 

CORPORATE SOURCE: Immunol & Oncol Unit, Room 
443, David Maddison Clin Sci 

Bldg, Comer King, Newcastle, NSW 2300, 

Australia 

(Reprint); Newcastle Mater Hosp, Immunol & 

Oncol Unit, 

Newcastle, NSW 2300. Australia 
COUNTRY OF AUTHOR: Australia 
SOURCE: CLINICAL CANCER RESEARCH, (MAR 

2001)Vol.7,No.3,Supp. 

[S],pp. 966S-973S. 

Publisher AMER ASSOC CANCER 
RESEARCH, PO BOX 1 1806, 

BIRMINGHAM, AL 35202 USA 

ISSN: 1078-0432. 
DOCUMENT TYPE: Article; Journal 
LANGUAGE: English 
REFERENCE COUNT: 27 

•ABSTRACT IS AVAILABLE IN THE ALL 
AND IALL FORMATS* 

AB In previous studies, we have shown that tumor necrosis 
factor-related 

apoptosis-mducing ligand (TRAIL) could induce varying 
degrees of 

apoptosis in approximately twcKthirds of human melanoma 
lines. In the 

present study, we have examined the sensitivity of fresh 
isolates and 

early passages of melanoma cells to TRAIL-induced 
apoptosis from eight 

patients. We found that fresh isolates were relatively 
resistant to 

TRAIL-induced apoptosis and that this appeared to be 
associated with low 
TRAIL death receptor ( ***TRAIL*** - ***R*** ) 



***TRAIL*** - ***R*** expression was also 
undetectable in tissue 

sections from the same melanoma, We attempted to create a 
model for these 

findings by generation ofTRAlL-resistanl melanoma lines 
from 

TRAIL-sensrtive tines grown for prolonged periods in 
TRAIL, The resulting 

TRAIL-resistant melanoma ceD tines had low 
"TRAIL*" - ***R*" 

expression, and sensitivity to TRAIL was moeased-rapidty 
by prttreatmenl 

with proteasome inhibitors known to inhibit activation of 
nuclear 

factor-kappaB. However, the latter treatment had no 
significant effect on 

the sensitivity of fresh isolates to TRAIL. The levels of the 
inhibitors 

of apoptosis, Fhce-like inhibitory protein and Bcl-2, also did 
not relate 

to resistance to TRAIL-induced apoptosis, These results 
suggest that 

down-regulation of "TRAIL*" - —R— on 
melanoma cells may be 

the primary determinant of resistance of fresh isolates to 
TRAIL, and the 

basis for this requires further investigation. 

L2 ANSWER 3 OF 41 CAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 2001 31 1 743 CAPLUS 
TITLE: Relative resistance of fresh isolates of 

melanoma to 

tumor necrosis factor-related 
apoptosis-mducing 

hgand (TRAIL)-induced apoptosis 
AUTHOR(S): Nguyen, Tarn; Zhang, Xu Dong; 

Hersey, Peter 

CORPORATE SOURCE: Oncology and Immunology 
Unit, Newcastle Mater 

Hospital, Newcastle, 2300, Australia 
SOURCE: dm. Cancer Res. (2001X 7(3, SuppL), 

966S-973S 

CODEN: CCREF4; ISSN: 1078-0432 
PUBLISHER: Arnerican Association for Cancer 



Research 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB In previous stud ies , we have shown that tumor necrosis 
factor-related 

apoptosis-iiKhicing hgand (TRAIL) could induce varying 
degrees of 

apoptosis in approx. twxMhirds of human melanoma lines. 
In the present 

study, we have examd. the sensitivity of fresh isolates and 
early passages 

of melanoma cells to TRAIL-induced apoptosis from eight 
patients. We 

found that fresh isolates were relatively resistant to 
TRAIL-induced 

apoptosis and that this appeared to be assocd with low 
TRAIL death 

receptor( "TRAIL"* - •••R«* ) expression. 
"TRAIL*" - 

"*R"* expression was also undetectable in tissue 
sections from the 

same melanoma. We attempted to create a model for these 
findings by 

generation ofTRAlL-resistant melanoma tines from 
TRAlL-serisTtrv-e lines 

grown for prolonged periods in TRAIL. The resulting 
TRAIL-resistant 

melanoma cell tines had low "TRAIL"* - *"R"* 
expression, and 

sensitivity to TRAIL was increased rapidly by pretreatment 
with proteasome 

inhibitors known to inhibit activation of nuclear 
factor-.kappa.B. 

However, the latter treatment had no significant effect on 
the sensitivity 

of fresh isolates to TRAIL. The levels of the inhibitors of 



Fbce-Hke inhibitory protein and Bcl-2, also did not relate to 
resistance 

to TRAIL-induced apoptosis. These results suggest that 
down-regulation of 

••TRAIL** * - ••■R"* on melanoma ceQs may be 
the primary detenriinant 

of resistance of fresh isolates to TRAIL, and the basis for 
this requires 

further investigation. 
REFERENCE COUNT: 27 
REFERENCED): (1) Ashkenazi, A; J Clin Investig 
1999, V104, P155 

CAPLUS 

(3) Emery, J; J Biol Chem 1998, V273, P14363 

CAPLUS 

(5) Griffith, T; Curr Opin Immunol 1998, VI0, 

P559 

CAPLUS 

(6) Griffith, T; J Immunol 1998, V161, P2833 

CAPLUS 

(7) Griffith, T; J Immunol 1999, V162, P2597 

CAPLUS 

ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 

L2 ANSWER 4 OF 41 CAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 2001:443506 CAPLUS 
TITLE: Progress in study of TRAIL and 

"TRAIL*" - 

"*R"* 

AUTHORS): Fan, Qmgtin; Song, Lflma 

CORPORATE SOURCE: The Biological Institute of Anhui 
Province, Hefei, 

230031, Peop. Rep. China 
SOURCE: Zhongguo Shenghua Yaowu Zazhi 

(2001), 22(2), 103-105 

CODEN: ZSY2FP; ISSN: 1005-1678 
PUBLISHER: Zhongguo Shenghua Yaowu Zazhi 

Bianjibu 

DOCUMENT TYPE: Journal; General Review 
LANGUAGE: Chinese 

AB A review with 16 refs. on progress in study ofTRAlL and 
"TRAIL*" - 

*"R*" with subdivision headings: (1) the discovery of 
TNF related 

apoptosis-mducing hgand (TRAIL) and its receptor ( 
"TRAIL"* - 

"•R* • ' ); (2) the mol. mechanism ofTRAIL action and 
(3) the forecast of 

its application. 

L2 ANSWER 5 OF 41 BIOSIS COPYRIGHT 2001 BIOSIS 

ACCESSION NUMBER: 2001:287244 BIOSIS 

DOCUMENT NUMBER: PREV2001 00287244 

TITLE: Death receptors in microvascular endothelial 

cells. 

AUTHORS): Esser, P. J. (IX Luther, T. T. (1); 
Schraermeyer, U. (IX 

Kociak, N. (IX Essex, J. M. (1); Krott, R. (I); 

Brunrter, 

R. (IX KirchhoC B. (1), Joussen, A M. (1) 
CORPORATE SOURCE: (1) Dept of Ophthalmology, 
University Eye Cfcmc Cologne, 



Cologne Gummy 
SOURCE: IOVS, (March 15. 2001) Vol 42, No. 4, pp. 
S89. print 

Meeting Info.: Annual Meeting of the Association 

for 

Research in Vision and Ophthalmology Fort 

Florida, USA April 29-May 04, 2001 
DOCUMENT TYPE: Conference 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

12 ANSWER 6 OF 41 BIOSIS COPYRIGHT 2001 BIOSIS 

ACCESSION NUMBER: 2001:70865 BIOSIS 

DOCUMENT NUMBER: PREV200 100070865 

TITLE: Receptor (hat binds trafl. 

AUTHOR(S): Rauch. Charles; Wakzak, Homing (1) 

CORPORATE SOURCE: (1) Seattle, WA USA 

ASSIGNEE: Immuncx Corporation 
PATENT INFORMATION: US 6072047 June 06, 2000 
SOURCE: Official Gazette of the United States Patent 
and Trademark 

Office Patents. (June 6, 2000) VoL 1235, No. 1, pp. 

No 

Pagination, e-ffle. 

ISSN: 0098-1 133. 
DOCUMENT TYPE: Patent 
LANGUAGE: English 

AB A protein designated TRAIL receptor binds the protein 
known as TNF-Rdated 

Apoptosis-inducing Ligand (TRAIL). The TRAIL receptor 
finds use in 

purifying TRAIL or inhibiting activities thereof Isolated 
DNA sequences 

encoding ••"TRAIL*** - ***R* - " polypeptides are 
provided, along with 

expression vectors containing the DNA sequences, and host 
cells 

transformed with such recombinant expression vectors. 
Antibodies that are 

immunoreactivc with ***TRAIL*** - **»r*«* arc also 
provided 

L2 ANSWER 7 OF 41 WPIDS COPYRIGHT 2001 

DERWENT INFORMATION LTD 

ACCESSION NUMBER: 2000-558253 [51] WPIDS 

CROSS REFERENCE: 2000-256827 [22] 

DOC. NO. CPI: C2000-166232 

TITLE: Killing of tumor cells, e.g. solid tumors or 

carcinoma, 

comprises administration of synergistic 
iiof 

diterpenoid diepoxide and tumor necrosis factor 



arx>ptc«s-inducing ligand. 
DERWENT CLASS: B02 
INVENTOR(S): ROSEN, GD 
PATENT ASSIGNEES): (STRD) UNIV LELAND 
STANFORD JUNIOR 
COUNTRY COUNT: 22 
PATENT INFORMATION: 

PATENT NO KIND DATE WEEK LA PG 



WO 2000048619 Al 20000824 (200051)* EN 29 
RW: AT BE CH CY DE DK ES FI FR GB GR IE IT LU 
MCNLFTSE 

W:AUCAJPSG 
AU 2000033658 A 20000904 (200103) 

APPLICATION DETAILS: 

PATENT NO KIND APPLICATION DATE 



WO 2000048619 Al 
20000215 

AU 2000033658 A 

FILING DETAILS: 

PATENT NO KIND 



WO2000-US3891 
AU 2000-33658 20000215 



PATENT NO 



AU 2000033658 A Based on WO 200048619 

PRIORITY APPLN. INFO. US 1999-120313 19990216 

AN 2000-558253(51] WPIDS 

CR 2000-256827122] 

AB WO 200048619 A UPAB: 20001016 

NOVELTY - Method for enhanced letting of tumor cells 
comprises contacting 

a susceptible tumor cell with a synergistic mixture of a 
TRAIL (tumor 

necrosis &ctor ( ••TNF"* ) •••related*** 
•••tpoptosb*** - 

•••iKnicmg*** —ngand*** ) • ••receptor** • 
fagsnd and a 

diterpenoid tnepoxtde (I) in a conibmed dosage to kfll at 
least»%of 
the ccDs. 

DETAILED DESCRIPTION - Method for enhanced 



comprises contacting a susceptible tumor cefl with a 
synergistic mixture 

of a TRAIL (tumor necrosis factor ( ***TNF*** ) 
•••related"* 

•"apoptosis*" - "*mducing*" ••ligand"* ) 
•••receptor*** 

ligand and a diterpenoid triepoxide of formula (I) in a 
combined dosage to 

kffl at least 50 % of the cells. 
Xl-OH,=OorORl; 
X2,X3 = OH,ORlorH; 
R1-C(0>Y'-Z:; 

V = 1-6C alkyi or alkenyt (sic); 
Z - COOR2, NR3RJ or N+R4R4TW; 
R2 = a cation; 

R3, R3' = H or 1-6C alkyL hydroxyalkyl or alkoxyafkyt, 

or 

R3+R3* - 5-7 membered heterocycle containing 2-6C, I 
or more N and 

optionally 1 or more O or S (optionally substituted by 1 or 
more R5, OR5, 

NR5R6, SR5, N02, CN, COR5, CONR5R6, F, CL Br or I); 
R5, R6 = H, tower atkyL ot lower aDcenyl; 
R4,R4*,R4"= 1-6C alkyL hydroxyalkyl or alkoxyalkyL 
ACTIVITY - Cytostatic. A combination ofTRAIL (100 
ng/ml) and 

triptohde (20 ng/ml) induced apoptosis in greater than 95 % 
of cells from 

soEd tumor cell lines (e.g. rung, breast and sarcoma ceD 
lines) while 

the individual components introduced apoptosis in less than 
50% of the 
cells. 

MECHANISM OF ACTION - TRAIL (tumor necrosis 
factor ( "*TNF*** ) 

•••related"* •••apoptosis* " - ""inducing*** 
*"hgand*" ) 

•••receptor*** ligand. 
USE • Kilting tumor cells, especially a solid tumor or a 
carcinoma 

(especially mammary carcinoma or non-small ceil lung 
carcinoma) (claimed). 

ADVANTAGE - The mixture is synergistic, so is active 
at Iowa doses 

and against otherwise resistant cell lines. 

Dwg.0/0 
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TITLE: Resistance to TRAIL-induced apoptosis in 

primitive 

neuroectodermal brain tumor cells correlates 

with a 

loss of caspase-8 expression 
AUTHOR(S): Grotzer, Michael A.; Eggert AngeHka; 

Zuzak,Tycho 

J.; Janss, Anna J.; Marwaha, Sunik Wiewrodt, 

Barbara 

R.; Dcegaki, Naohiko; Brodeur, Garrett M.; 

Phillips, 

PeterC. 

CORPORATE SOURCE: Division of Oncology, The 
Children's Hospital of 

Philadelphia, Permsytvania, PA, 19104, USA 
SOURCE: Oncogene (2000), 19(40X 4604-4610 

CODEN: ONCNES; ISSN: 0950-9232 
PUBLISHER: Nature Publishing Group 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
AB TNF-related apoptosis-inducing ligand (TRAIL) is a 
potent inducer of 

apoptosis in adult malignant glioma and various other 
human solid tumor 

models but not in normal tissues. To characterize the 
TRAIL death pathway 

in childhood primitive neuroectodermal brain tumor 
(PNET), 8 human PNET 

cell lines were tested for TRAIL-induced apoptosis. 
TRAlL-sensitivity of 

the PNET cell lines was correlated with mRNA expression 
levels ofTRAIL, 

its agonistic fTRAIL-Rl, TRAIL-R2) and antagonistic 
(TRAIL- R3, TRAIL- R4) 

receptors, cellular FLICE-iike inhibitory protein (cFLIPX 
caspase-3 and 

caspase-8. Three of 8 PNET cefl tines tested were 
susceptible to 

TRAIX-mduced apoptosis. Sensitivity to TRAIL-induced 
apoptosis did not 

correlate with mRNA expression ofTRAIL receptors or 
cFLIP. However, aD 

TRAJL-certsitjve PNET cefl ones expressed caspase-8 
mRNA and protein, 

whfle none of the frveTRAIL-resistant PNET cefl lines 
expressed caspase-8 

protein. Treatment with the methyuransf erase inhibitor 

5-aza-7-deoxycytidine restored mRNA expression of 
caspase-8 and 



TRAIl^sensitrviry in formerly TRAIL-resistant PNET cells, 
suggesting that 

gene methyiation inhibits caspase-8 transcription in these 
cells. We 

conclude, that toss of caspase-8 mRNA b an important 
mechanism of 

TRAIL-resistance in PNET cells. Treatment with 
r ecombinant soL TRAIL, 

possibly in combination with methyitransferase inhibitors, 
represents a 

promising therapeutic approach for PNET that deserves 
further 

investigation . 
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TITLE: Maturation of dendritic cells leads to 

up-regulation 

of ceflular FLICE-inhibitory protein and 

concomitant 

down-regulation of death tigand-mediated 

apoptosis 

AUTHOR(S): Leverkus, Martin; Walczak, Henning; 

McLeDan, Alex; 

Fries, Hans-Wemer, Terbeck, Gabi; Blocker, 

Eva*B.; 

Kampgen, Eckhart 
CORPORATE SOURCE: Department of Dermatology, 
University of Wurzburg 

Medical School, Wurzburg, 97080, Germany 
SOURCE: Blood (2000), 96(7), 2628-2631 

CODEN: BLOOAW; ISSN: 0006-4971 
PUBLISHER: American Society of Hematology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Dendritic cells (DCs) disappear from lymph nodes 1 to 2 
days after antigen 

presentation, presumably by apoptosis. To evaluate the role 
of death 

Hgands in elimination of DCs, we analyzed the sensitivity of 
human DCs to 

CD95 ligand (CD95L) and tumor necrosis factor-related 
apoptosis-inducing 

ligand (TRAIL). Wc found mature DCs to be resistant to 
killing via CD95L 

or TRAIL, whereas only immature DCs were partially 
sensitive. However, 

all DC populations expressed CD95, TRAIL- R2, and 
TRAIL- R3 at comparable 

levels, suggesting that sensitivity to death hgand-induced 
DC apoptosis 

is not regulated at the receptor level Interestingly, mature 
DCs highly 

expressed the caspase 8 inhibitory protein cFLIP, whereas 
only low levels 

were detected in immature DCs. Thus, death ligand 
sensitivity proved to 

be dependent on DC maturation and inversely correlated 
with expression 

levels of c FLIP. Induction of apoptosis by TRAIL or 
CD95L does not seem 

to play a role in the ehrrtination of mature DCs, but instead 
might serve 

to regulate immature DC populations. 
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•ABSTRACT IS AVAILABLE IN THE ALL 
AND IALL FORMATS* 
AB Objective: To investigate the expression of 
apoptosis-mducing- ligand 

and receptor molecules in patients with MS. Background: 
Dysreguhtion of 

apoptosis may induce autoimmune conditions, possibly 
through inadequate 

tennination of immune responses, and could be of 
importance for 

pathogenesis of MS. Methods: Messenger RNA (mRNA) 
levels of two 

apoptosis-relaied members of the tumor necrosis (actor 
(TNF) receptor 

family. Fas and TNF-related apoptosis-inducing ligand 
(TRAIL) receptor 2 ( 

•••TRAIL"* - - "*R"* -2X and their hgands, Fas 
hgand(FasL)and 

TRAIL, were quantified by competitive reverse transcription 
PCRin 

unstimulated peripheral blood mononuclear cells in 47 
untreated patients 

with MS and 46 control subjects. Results: The expression of 
FasLwas 

increased in patients with MS compared with healthy 
control subjects. 

Analysts of clinical subgroups revealed that the increase was 
marked in 

retarnrng-rermrting MS, being especially high in remission 
(p = 0.0002), 

but less so in chronic progressive MS (p 0. 1 4). Compared 
with healthy 

control subjects, TRAIL mRNA levels were also 
upregulated in patients with 

MS (p « 0.0001) but did not differ between clinical 
subgroups. The 

expression of •••TRAIL*** - *"R"* , was slightly 
elevated in 

patients with MS (p = 0.02) whereas the expression of Fas 
was 5i mil ttr in 

patients and control subjects. The ratio of expression levels 
for two 

isofonns of ••"TRAIL*** - "*R"* „ TRICKJa and 
TRICK2b, in patients 

with MS differed from healthy control subjects (p = 0.04). 
Conclusions: 

There was increased expression of both FasL and TRAIL in 
peripheral blood 

lymphocytes. It remains to be detennined whether this 
increased expression 

repre s e nts a disease-prcrrwting autoimmune process or is 
raerefy the effect 

of a secondary compensatory mechanism that 
downregulatcs the inflarrnnaiory 

response. 
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AB brfection with measles virus induces a transient 



rinmunosuTJpTession, which 

occasionally results in ratal opportunistic infections. To 
obtain 

fundamental information about the mechanism, we 
examined peripheral blood 

mononuclear cells (PBMQ from acute measles patients 
aged from infants to 

35 years old, obtained at various times from intubation 
periods to 103 

days after onset of rash, for the number of rynrphocyte 
subsets by 

ftowcytometry. The data were analyzed for relationships 
between aging of 

the patients and the severity of imrounosuppressioa In 
classical measles 

cases, infected lymphocytes detected as a minor population 
during the 

incubation period disappeared soon after onset of rash, 
whereas in the 

cases of serious illness, the infected cells persisted longer 
after the 

- rash. At the onset of rash, remarkable lymphopenia had 
already occurred in 

all measles cases with reduction in cell numbers of CD4+ T 
cells, CD8+T 

cells, B cells, neutrophils, and monocytes. In contrast, 
natural killer 

(NK) ceDs were increased in number and activated, which 
might be a 

response compensatory for the lymphopenia. 
Apoptosis-associated molecules 

such as CD95(Fas) and **TNF"* - ""related"" 
•"apoptosis"* - 

""•inducing*"" ""ligand"" - ""receptor"* ( 
""TRAIL*** - 

*"R**" ) were highly expressed on the cell surface of 
most surviving 

.non-infected lymphocytes, and DNA fragmentation was 
also observed upon 

incubation in vitro. These results suggested that the 
profound lymphopenia 

was primarily due to extended death of non-infected blood 
cells caused by 

apoptosis. The severity and duration of the lumphopenia 
were 

age-dependent; less severe in young children whereas much 
severer in 

infants under one year of age as well as adolescents and 
adults. From 

these results, it was suggested that remarkable lymphopenia 
due to 

apoptosis of uninfected cells is one of the principal causes 

for 

immunosuppression induced by measles virus infection, 
and is correlated 

with the age-dependent severity of the disease. 
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AB rj>eletkm ofT cells due to apoptosis induction is a 
regulatory mechanism 

in the human immune system that may be impaired in 



such as multiple sclerosis (MS), brvotvement of the 
arxjptosis-njediating 

CD95/CD95 ligand system in MS has been demonstrated 
Here; (he authors 

report that (auto)antigen-6pecific human T cells are not 
killed in vitro 

by soL TNF-related apcqrtosis-mducing ligand (TRAIL) 
although expressing 

dcatn-mducing receptors, TRAIL receptor 1 (TRAIL-Rl) 
andTRAIL-R2. 

Apoptosis was assessed by caspase activation and DNA 

receptor expression was detected by RT-PCR and flow 

cytometry. The 

(auto)antigen-specific T cells were also resistant to specific 
TRAIL-Rl/TRAIL-R2-<iirected induction of apoptosis, 

indicating that 

coexpresskm of the truncated TRAIL- R3 and TRA1L-R4 in 
these T cells is 

not responsible for the obsd. resistance. Upon stimulation, 
levels of 

death-inducing TRAIL receptors decreased whereas TRAIL 
was up-regulated on 

the cell surface. In contrast to CD95, the role of TRAIL 
receptors in MS 

might not involve regulation of T cell vulnerability. 
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AB Tumor necrosis {actor-related apoptosis-mducing ligand 
(TRAIL) has been 

shown to exert potent cytotoxic activity against many tumor 
cefl lines but 

not against normal cells. It has been rrypothesized that this 
difference in 

TRAIL sensitivity between normal and transformed celts 
mi gh t be due to the 

expression of the rem-death-inducing TRAIL receptors ( 
"TRAIL*** - 



•••R— ) TRAIL-R3 and TRAIL- R4, presumably by 
competition for hmitcd 

amounts ofTRAIL. To assess the regulation of resistance 



caspase-8 and caspase-3 activity. However, TRAIL induced 



sensitivity to TRAIL in primary as weD as transformed 
keratinocytes, we 

examined TRAIL sensitivity, TRAIL receptor expression, 

signaling events induced by TRAIL. Although TRAIL 
induced apoptosis in 

primary as weD as transformed keratinocytes, a marked 
difference in 

sensitivity could be observed with primary keratinocytes 
(PK) being 5-fbld 

less sensitive to TRAIL than transformed keratinocytes 
(TK). Yet both ceD 

types exhibited srmuar TRAIL receptor surface expression, 
suggesting that 

expression ofTRAIL-R3 and TRAIL-R4 may not be the 
main regulator of 

sensitivity to TRAIL. Biochemical analysis of the signaling 
events induced 

by TRAIL revealed that PK could be sensitized for TRAIL 

for TRAIL-R1- and TRAIL-R2 -specific apoptosis by 
prctreatmcnt of the cells 

with cydohexirrtide (CHX). This sensitization 
coiKornrtanth/ resulted in 

processing of caspase-8, which did not occur in 
TRATL-resistant PK. These 

data indicate that an early block of TRAIL-induced 
apoptosis was present 

in PK compared with TK or PK treated with CHX. 
Interestingly, cellular 

FLICE inhibitory protein (cFLtP) levels, high in PK and low 
inTKand 

several other squamous ceD carcinoma cell lines, decreased 
rapidly after 

treatment of PK with CHX, correlating with the increase in 
TRAIL 

sensitivity and caspase-8 processing. Furthermore, ectopic 
expression of 

cFLIP long (cFLIP(L)) in TK by trans fection with a 
cFLIP(L) expression 

vector resulted in resistance to TRAIL-mediated apoptosis 
of these cells. 

Thus, our results demonstrate that TRAIL sensitivity in PK 
is pnmaxily 

regulated at the intracellular level rather than at the receptor 
level 

L2 ANSWER 16 OF 41 MEDLINE 
DUPLICATE 4 

ACCESSION NUMBER: 2000427861 MEDLINE 
DOCUMENT NUMBER: 20417933 Pub Med ID: 10960439 
TITLE: Chemothcrapcutic agents augment 

TRAIL-induced apoptosis in 

human hepatocellular carcinoma ceD lines. 
AUTHOR: YamanakaT; Shiraki K; Sugimoto K; ItoT; 
Fujikawa K; Ito 

M;Takase K; Moriyama M; Nakano T; Suzuki A 
CORPORATE SOURCE: First Department of Internal 
Medicine, Mie University 

School of Medicine, Tsu, Japan. 
SOURCE: HEPATOLOGY, (2000 Sep) 32 (3) 482-90. 

Journal code: GBZ; 8302946. ISSN: 0270-9139. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 
ENTRY MONTH: 200009 
ENTRY DATE: Entered STN: 20000922 

Last Updated on STN: 20000922 

Entered Medline: 20000914 
AB TNF-rdated apoptcsis-inducing ligand (TRAIL) 
selectively induces 

apoptosis in various transformed cell lines but not in 
ahnost-nonnal 

tissues. It is regulated by 2 death receptors, TRAIL receptor 
1 (TRAIL-Rl) 

and TRAIL- R2, and 2 decoy receptors, TRAIL- R3 and 
TRAIL-R4. We 

investigated the expression of ••TRAIL"** - •••r«* 
• and 

TRAIL-induced apoptosis in human hepatocellular 
carcinomas (HCCs). 

. TRAIL-Rl, -R2, and -R4 were expressed in 6 HCC ceD lines 
examined, but 

TRATL-R3 was expressed in only 2 of the 6 ceD tines. In 
addition, 

J results revealed a high and prevalent 

«of 

TRAIL-Rl and -R2 in human HCC tissues. Despite the 
expression ofTRAlL-Rl 

and -R2, afl 6 HCC ceQ tines showed resistance to 
TRAIL-induced apoptosis 

with no relation to nuclear factor kappa B (NF-kappaB) 
levels induced by 

TRAIL. TRAIL-induced death signal was inhibited with 
both decreased 



apoptosis in the presence of a subtoxic level of actmomycin 
D.mdicating 

that the TRAJX-mduced apoptotic pathway is in place in 
these ceD lines. 

In addition, we found that treatment with corrventional 
chenxrtherapeutic 

agents, doxorubicin and camptothecm, dramatically 
augmented TRAIL-induced 

cytotoxicity in most of the HCC ceD lines. Actmorrrycin D 
and camptothecm 

almost completely suppressed NF-kappaB induction by 
TRAIL, whereas 

doxorubicin had tittle effect These results indicate that 
TRAIL, in 

combination with chemotherapeutic agents, may have 
therapeutic potential 

in the treatment of human HCC. 
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AB Reverse transcriptase polymerase chain reaction 
(RT-PCR) was applied to 

assay mRNA expression ofTRAIL (the ***TNF*" 
"•related*** 

"•apoptosis*** •••inducing*** •••iigand*** ) 
•••receptors*** 

(DR5, DcRl, and DcR2) in 3 cases of normal ovarian 
tissues, 6 cases of 

ovarian benign tumors, and 16 cases of ovarian cancers. 
Peripheral blood 

lymphocytes were used as a positive control. Positive 
expression of the 

DR5 and DcRl were found in peripheral blood 
lymphocytes and 3 cases of 

normal ovaries. Positive expressions of the DR5 and DcRl 
were 833% (5/6) 

in benign ovarian tumors and 68.8% (1 1/16) in ovarian 
cancers 

respectively. Positive expression of the DcR2 was only 
found in normal 

ovaries and benign tumors. These findings suggest that 
expression of 

different receptors may play an important role in the 
apoptosis regulation 

of ovarian tumors, especially DcR2. 
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AB Apoptosis is an intrinsic and fundamental biologic 
process that plays a 

critical role in the normal development of multicellular 
organisms and in 

the maintamance of tissue homeostasis. Some of the weD 
known regulators 

of apoptosis are cytokines of the tumor necrosis factor 
(TNF) hgand 

family, such as Fas hgand (Fas L) and TNF, which induce 
apoptosis by 

activation of their conesponding receptors, Fas and 
TNFR-1. Recently, a 

new member of the TNF family known as TRAIL 
(TNF-related 

arwptosis-irriucing ligand) was identified and shown to 
induce 

p53-independent apoptosis in a variety of tumor ceD lines 
but not in 

normal cells. Four human receptors for TRAIL were also 
recently identified 

and designated TRAIL-Rl, -R2, -R3, and -R4. The aim of 
this study is to 

examine whether TRAIL and TRAIL receptors (-R1 , -R2, 
-R3) are expressed in 

uterine cervical cancer and whether it is correlated with 
apoptosis, 

TRAIL, and TRAIL receptors. The subjects were 20 patients 
who were 

diagnosed with cervical cancer. Western blotting was 
performed in nine 

cases and irnmunohistochemical staining for TRAIL and 
TRAIL, receptors 

(-R1, -R2, -R3) and TUNEL method for detection of 
apoptosis was performed 

in 1 1 cases. There were proteins for TRAIL, TRAIL-Rl, 
•R2, and -R3 in 

tissues from cervical cancer. All TRAIL receptors were 
expressed in both 

normal cervical epithelium and tumor cells, and TRAIL-Rl 
and -R2 were more 

strongly expressed in tumor cells than normal epithelium (P 
< O.05). 

Apoptosis correlated with expression of TRAIL-Rl and -R2 
(P< 0.05). This 

study suggests that TRAIL induces apoptosis in cervical 
cancer through its 

receptors. 
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•ABSTRACT IS AVAILABLE IN THE ALL 
AND IALL FORMATS' 

AB Resistance of normal ceDs to tumour necrosis factor 
related apoptosis 

inducing rigand (TRAIL) induced apoptosis is believed to be 

expression of two decoy receptors. Here we show that the 
expression and 

localisation ofTRAIL receptors (TRAIL-Rs) vary between 
differenl cri b 

and that resistance to TRAIL is mediated by different 
mechanisms. The 

decoy receptor, TRAIL-R3, appeared important in 
protection of endothelial 

cells, whereas lack of surface death receptor expression and 
as yet 

unknown intracellular inhibitors) of apoptosis downstream 
ofcaspase-3 

may play a major role in protection of melanocytes and 
fibroblasts from 

TRAIL induced apoptosis, respectively. Differential 
subcellular location 

of decoy receptors may be an important determinant of their 
effectiveness 

in different types of normal cells. (C) 2000 Federation of 
European 

Biochemical Societies. Published by Elsevier Science B. V. 
AD rights 
reserved. 
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AB TNF-rdated apoptosis^ndiicing ligand (TRAIL) is a 
potent and selective 

inducer of apoptosis in malignant cells. Using the combined 
methodsof 

Armexin V labelling, ccD cycle analysis and DNA 
electrophoresis, we have 

demonstrated susceptibility to TRAIL-induced apoptosis in 

the himiMi i 

multiple myeloma (MM) ccD lines NCI H929, RPMI 8226, 
OPM-2andLP-l, 

while the tyrnphobhstoid cell lines (LCL) U266 and 
MC/CAR were resistant. 

Two different forms ofTRAIL were tested: purified human 
recombinant 

soluble TRAIL (s-TRAlL; residues 1 14-28 1 ; Biomol, 
Prymoum Meeting, PA) 

demonstrated maximal apoptosis induction at 1 mug/ml in 
sensitive cell 

tines, while a leucine zipper construct (LZ-TRAIL; 
Ininruncx Corp., Sea tt le, 

WA) was equally effective when used at a concentration of 
500ng/mLBM 

samples obtained from 16 MM patients at various stages of 
disease were 

incubated for 24 hours with or without either 2mug/ml 
s-TRAIL (n=8) or 

I mug/ml L2>TRAIL (n=8). The percentage of viable MM 
ceQs was then 

determined by Qow cytometric quantification of anti-CD 138 
stained ce lls 

arid relative TRAIL-induced reduction in MM cells 
calculated using the 

formula: ((UrttreatedXTRAl L-Trcated)yUntreatcd X 100%. 
BM samples from 6 

of 16 (38%) patients demonstrated a significant (> 10%) 
relative reduction 

in the number of MM oeOs following TRAIL incubation 
(range: 11% to 59%). 

This did not correlate with prior therapy, as a reduction was 
seen in 2/5 

samples obtained from patients at diagnosis, 2/5 samples 
following 

standard-dose chemotherapy and 2/6 samples fouowing 



high-dose 

cnemotherapy. The relationship between TRAlL-receptor 
expression 

(TRAIL-R1, R2, R3, R4 and OPG) and TRAIL-induced 
apoptosis was examined in 

2 sensitive (NCI H929, RPMI 8226) and the 2 resistant cell 
lines and 5 MM 

BM samples (2 sensitive, 3 resistant) utilising RT-PCR and 
surface 

irxmnmc«tarning of purified MM cells. Concordance 
between TRAIL-receptor 

mRN A detection and ceD surface expression was shown in 
afl ecu lines. 

Furthermore, all cell lines and patient samples demonstrated 
mRNA 

expression for the intracellular death-domain containing 
TRAIL-R1. 

Variable expression of the 2 decoy (TRAIL- R3 and R4) and 
soluble (OPG) 

receptors was seen and this did not correlate with TRAIL 
sensitivity. We 

conclude that MM cell expression of death effector 
receptors for TRAIL is 

insufficient to confer sensitivity to TRAIL-induced 
apoptosis but that in 

a significant minority of patients, irrespective of prior 
therapy, MM 

ceHs are sensitive to TRAIL-induced apoptosis. 
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AB The expression of Trail ( ***TNF*** - "related*" 
•"apoptosis*** 

- ***inducing*** ""rigand*** ) ***receptor*** on 
human T ceHs 

and apoptosis induced by Trail were studied. The pos. cells 
for Trail 

receptor and apoptotic ceHs were detd. by flow cytometry. 
Trail receptor 

on unstimulated Jurkat cells was found in % and the 
stimulation could not 

increase the expression ofTrail receptor on Jurkat cells. The 
apparent 

apoptosis of Jurkat ceHs was found in (90.01 .+-. 26.71)%. 
Peripheral 

blood lymphocytes (PBL) from healthy donors may express 
Trail receptor 

after activation (25.27 .+-. 6.42)%, but no apoptosis was 
obsd. in these 

PBL. Human T cells may express Trail receptor. The 
ligation of Trail 

receptor and Trail plays an important role in regulation of 
apoptosis. 
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AB A search of the Genebank database revealed that there are 
two distinct 

gene sequences with the common name of 
TRAIL- R2/Kffler/DR5. Using reverse 

transcription-pc^ymerase chain reaction (RT-PCR), we 
confirmed the 

existence of two isoforms ofTRAIUR2/Kflte/DR5 mRNA, 
which we have 

designated the long and short isoforms based on their 



mobility. We found that both the long and short mRNA 
isoforms are 

ubiquitously expressed in human tissues and cell fines. The 
long form 

generally predominates, but the prcpcffuon of the two 
isoforms varies 

depending on the tissue type. Treatment of MCF-7 human 
breast cancer cells 

with the DNA damaging drugs adriamycin, campthothecin, 
or etoposide causes 

a coordinated up-regulation of both isoforms. Treatment of 
the p53-mutant 

T-47D breast cancer cell line with adrianrycm also results in 

up-regulation of both isoforms, suggesting that adriamycin 
up-regulates 

TRAIL-R2/Killer/DR5 expression independent of functional 
p53.The 

expression of both mRNA isoforms are increased in MCF-7 
ceHs cultured in 

charcoal^tripped fetal bovine serum compared to normal 
serum, suggesting 

that sex steroid hormones may play a role in the negative 
regulation of 

their expression. This was confirmed in MCF-7 cells 
cultured in stripped 

serum supplemented with 1 7beta-estradioL which also 
resulted in a 

decrease in the mRNA expression of both isoforms. These 
results 

demonstrate that the TRAIL-R2/Killer/DR5 gene gives rise 
to two distinct 

forms of mRNA, and that these two forms are coordinatery 
regulated by DNA 

damage and 1 7beta-estradiol in human breast cancer cells. 
The functional 

significance of the two isoforms remains to be determined. 
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AB The resistance of pancreatic adenccarcinornas to std. 
chemo- and 

radiotherapy results from perturbations in apoptosis. In this 
study the 

authors tried to identify proteins that interfere neg. with the 
signal 

rrartsduction of the Fas (CD95, APO-1) and TRAIL 
receptors, resp. 3 

Different pancreatic carcinoma cell tines and Colo357 ceHs 
retroviraOy 

transduced with a Bcl-xL expression vector were treated 
with trie agonistic 

anti-Fas antibody CHI 1 or with TRAIL in the presence or 
absence of 

cydohexmtide. Subsequently, apoptosis was measured 
with the JAM DNA 

fragmentation assay. AD pancreatic carcinoma cell tines 
investigated 

displayed cross-resistance against Fas- and "TRAIL"* 

-induced apoptosis which could to various extents be 
alleviated by 

c^ohexirmde treatment Overexpresskm of Bcl-xL in the 
more sensitive 

cell line Cc4o357 rendered these cells completely resistant to 
Fas- and 

***TRAIL*** - -mduced apoptosis. High 

Bcl-xL expression in 

pancreatic carcinoma is not only responsible for resistance 
to std. chemo- 

and radiotherapy but also represents an immune escape 
mechanism leading to 

a survival advantage of tumor cells. Inhibition of the 
anti-apoptotjc 

function of Bcl-xL therefore oilers an interesting therapeutic 
option. 
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NOVELTY - Novel mammalian cysteine-rich receptors of 
(he tumour necrosis 

factor family TRAIL-R2 and TRAIL-R3 proteins have the 
440 arid 259 amino 

acid sequences given in the specification respectively. 
DETAILED DESCRIPTION - INDEPENDENT 
CLAIMS are included for. (1) 



antibody preparation reactive to TRAJL-R2 or -R3 or 
faubgicaDy active 

fragrr^G) a soluble "TRAIL— - •«r*« 
composing a 1 ^ 

imnrunogtobulin Fc domain; and (3) a method of expressing 
TRAIL-R2 ox -R3 

in a mammalian cell by introducing the TRAIL-R2 or 
-R3-encoding DNA into a 

cell and expressing the TRAIL-R2 or -R3 in the eel 
ACTIVITY - Cytostatic; arm-apoptosis; 
irnrnunoraodulator. 

MECHANISM OF ACTION - Tumour necrosis factor 
receptor blocker . 

USE - The TRAIL-R2 or -R3 can be used for treating or 
reducing the 

advancement, severity or effects of an immunological 
disease in a mammal, 

or for treating cancer or for inducing celt death. 
Dwg.0/5 
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An isolated DNA (A) comprises a nucleotide sequence (NS) 
encoding tumour 

necrosis factor (TNF>Related Apoptosis- Inducing ligand 
(TRAIL) receptor 

polypeptide ( "TRAIL"* - ***R*" \ where the 
"TRAIL"* - 

"*R"* is selected from: (a) a ••TRAIL*" - 
***R*" polypeptide 

(I) having a sequence (St) of 386 amino acids (aa); (b) a 
"TRAIL"* - 

*"R*" polypeptide (10 having a 386 aa sequence (S2), 
and (c) a 

fragment of a polypeptide of (a) or (b), where the fragment 
is capable of 

binding TRAIL. Also claimed are: (1) an isolated DNA 
encoding a 

••TRAIL*" - "**R"* polypeptide which comprises 
an aa sequence that 

is at least 90% identical to an aa sequence selected from: (a) 
aa residues 

1-386, 56-386, 1 -2 1 1, or 56-2 1 1 of (I), (b) aa residues 1 -386, 
56-386, ox 

1-21 1 of (II); (2) an isolated DNA comprising at least 60 
contiguous 

nucleotides (nt) of a 1552 (III) or 1296 (TV) nt NS; (3) an 
expression 

vector co mp rising a DNA as in (A) ox (1); (4) a purified 
••TRAIL*** - 

***R*" polypeptide selected from: (a) a 
"TRAIL"* - —R— 

polypeptkleof(0inmanirefbnn;(b)a •"TRAIL*" - 
"*R"* 

polypeptide of (II) in mature form; and (c) a fragment of a 



polypeptides 

as in (a) or (b) which is capable of binding TRAIL; (5) a 
purified 

"TRAIL*** - •••r— polypeptide compiisijig an aa 
sequence mat b at 

least 90S klentical to aa sequence selected from: (a) aa 
residues 56-386 

of (0 or 00. and (b) residues 56-21 1 of (0; (6) an oligomer 
comprising 

at least 2 "TRAIL*" - ***r««* polypeptides as in 
(5), and (7) an 

antibody thai is directed against a ••TRAIL"* - 

***R*** 

polypeptide as in (4) or an antigen-binding fragment of the 
antibody. 

USE -The "TRAIL"* - —R*" polypeptides 
can be used for 

binding TRAIL, e.g. to measure or inhibit the biological 
activity of 

TRAIL. The ••TRAIL*** - —r«* polypeptides 
can be used for 

treating thrombotic microangiopathies, e.g. thrombotic 
thrombocytopenic 

purpura (TTP) or haemorvtic-uremic syndrome (HUS), 
dotting of small blood 

vessels in e.g. AIDS, multiple sclerosis or systemic lupus 
erythematosus 

or for reducing TRAIL-mediated death ofT cells in 
HIV-infected patients. 

They can also be used to purify TRAIL or 
TRAIL-expressing cells or as 

carriers for delivering agents to cells bearing TRAIL. The 
products can 

also be used for detection and diagnosis. 
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AB Mechanisms accounting for protection of the fetal 
serruallograft from 

maternal immune cells remain incompletely understood. In 
other contexts, 

interactions between TRAIL (TNF-related 
apoptosis-uKhicing hgand/Apo-2L) 

and its receptors kill activated rymphocytes. The purpose of 
mis study 

was therefore to investigate the potential of the TRAIL/ 
••TRAIL - ** - . 

*"R*" system to protect the placenta against immune 
cell attack. 

Analysis by Northern blotting demonstrated mRNAs 
encoding TRAIL as well as 

the four TRAIL receptors (DR4, DR5, DcRl/TRID, 
DcR2/TRUNDD) in human 

placentas, immimohistochernical exrxiiments demonstrated 
that TRAIL protein 

is prominent in syncytiotrophoblast, an uninterrupted 
placental cell layer 

(hat is continuously exposed to maternal Mood, as weD as in 

macrophage-tike placental mesenchymal ceDs (Hofbauer 
cells). Studies on 

cell lines representing trophoblasts (Jar, JEG-3 cells) and 



(U937, THP-1 ecus) showed that both lineages contained 
TRAIL mRN A and 

that steady state levels of transcripts were increased 2- to 
11 -fold by 

IFN-gamma. By contrast, cell hneage-specific differences 
were observed in 



expression of the ••TRAIL*** - ***R*" genes. 
Although all four 

lines contained mRNA encoding the apoptosis-inducing 
DR5 receptor, only 

trophoblast ecus contained mRNA encoding the DcRl 
decoy receptor and only 

macrophages contained DcR2 decoy receptor transcripts. 
DR4 mRNA was 

present only in THP- 1 ceOs and was the only 
•••TRAIL*** - —R— 

transcript increased by IFN-gamma. Cytotoxicity assays 
revealed that die 

two trophoblast ceD lines were resistant, whereas the two 
macrophage 

tines were partially susceptible to killing by rTRAlL. 
Collectively, the 

results are consistent with a role for the TRAIL/ 
•••TRAIL*** - ***R*" 

system in the establishment of placental immune privilege. 
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AB Past studies have shown that apoptosis mediated by 
TNF-reiated 

apoptosis-mducing ligand (TRAIL) is regulated by the 
expression of two 

death receptors (TRAIL receptor I (TRAIL-R1) and 
TRA1L-R2] and two decoy 

leccptors (TRAIL-R3 and TRAIL-R4) that inhibit apoptosis. 
bi previous 

studies, we have shown that TRAIL but not other members 
of the tumor 

necrosis factor family induce apoptosis in approximately 
two-thirds of 

melanoma cell tines. Here, we examined whether the 
expression of 

•••TRAIL*** - ***R*** at the mRNA and protein 
level in a panel of 28 

melanoma ceQ fines and melanocytes correlated with their 
sensitivity to 

TRAIL-induced apoptosis. We report that at least three 
factors appear to 

underlie the variability in TRAIL-induced apoptosis. (a) 
Four of nine ceD 

tines that were insensitive to TRAIL-induced apoptosis 
failed to express 

death receptors, and in two instances, fines were devoid of 
aDTRAIL-Rs. 

Southern analysis suggested this was due to loss of the 
genes for the 

death receptors, (b) Despite the presence of mRNA for the 
••TRAIL*** - 

***R*** , some of me fines failed to express 
•••TRAIL*** - ••*R**» 

protein on their surface. This was evident for TRAIL-R1 and 
more so for 

the TRAIL decoy receptors TRAIL-R3 and -R4. Studies on 
perrneabilizcd cells 

revealed that the receptors were located within the 
cytoplasm and 

redistribution from the cytoplasm may represent a 
postnimslationai 



control mechanism, (c) Surface expression ofTRAIL-Rl 
and -R2 (but not 

TRAIL-R3 and -R4) showed an overall correlation with 
TRAIL-induced 

apoptosis. However, certain melanoma cell lines and denes 
were relatively 

resistant to TRAlI^-mduced apoptosis despite the absence of 
decoy 

receptors and moderate levels ofTRAIL-Rl and -R2 
expression. This may 

indicate the presence ofrnhibitors within the ecus, but 
resistance to 

apoptosis could not be correlated with expression of the 



FIJCE-mhibitory protein. mRNA for another TRAIL 



receptor, 

osteoprotegenn, was expressed m 22 of the melanoma lines 
but not on 

melanocytes. Its role m induction of apoptosis remains to be 
studied. 

These results appear to have important tmpbeanons for 
future cfamcal 

studies on TRAIL. 
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AB TNF-related apoptosis-inducing ligand (TRAIL) is able to 
kill many 

transformed cells of diverse tissue types. We show that 
TRAIL is inducible 

by IFN-gamma, by TNF-alpha, and by infection with 
human CMV, and has 

potent antiviral activity in vitro. CMV infection and 
IFN-gamma also 

reciprocally modulate TRAIL receptor ( "TRAIL"* - 
***R*** ) 

expression. CMV infection increased the expression of 
TRAIL-R1 and -R2, 

whereas IFN-gamma down-regulated the expression of 
TRAIL- Rs on uninfected 

fibroblasts. Moreover, IFN-gamma significantly decreased 
the basal level 

of NF-kappaB activation, a known survival factor that 
inhibits apoptosis. 

Thus, TRAIL selectively kills virus-irifected cells while 
leaving 

uninfected cells intact, and IFN-gamma potentiates these 
effects by 

dynamic modulation of TRAIL and ** "TRAIL*** - 
***R*" expression and 

by sensitizing cells to apoptosis. The regulation ofTRAIL 
and 

•••TRAIL"* - ***R*** expression may represent a 
general mechanism 

that attributes to the control ofTRAlL-mediated 
apoptosis. 
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AB The last 18 months have witnessed the characterization of 
several new 

members of the tumor necrosis factor fTNF) receptor 
famfly. Among these 

are five receptors for the cytotoxic hgand TRAIL 
(TNF-related 

apoptosis-mducing hgand). Two of these receptors, 
TRAFL-R1 and TRAIL- R2, 

contain classical cytoplasmic death dornains and are able to 
transduce an 

apoptouc signal The others lack furaiionaldeam domains 
and are not 

able to promote cell death. Indeed, one of the receptors for 
TRAIL, 

osteopr o tegc rin (OPG) a a soluble protein whose activities 



so far have 

been shown to be mhibiuon ofosteodastogenesis and 
increased bone 

censity in vivo. The existence of multiple receptors for 
TRAIL suggests an 

unexpected complexity to TRAJL-mediated biological 
functions. 
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1997-799861 

199702 13; US 1997-815255 19970312; US 
1997-829536 19970328; US 1997-869852 

19970604 

AN 1998-480767(41] WPIDS 
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Purified TRAIL-receptor polypeptide ( """TRAIL*** - 
***R*** ; TRAIL* 11 

tumour necrosis factor-related apoptosis-inducing ligand) 
that can bind 

TRAIL and includes the sequence VPANEGD. 

Also new are: 

(1) ofigomerscc*rtoirting2-4 "TRAIL*** - 
***R"* molecules; 

(2) isolated ***TRAIL*** - —R*** DNA(T),its 
fragments and 

DN A or RN A complements; 

(3) expression vectors containing (I); 

(4) host cells containing this vector, and 

■ (5) antibodies (Ab) against ***TRAIL*** - "*R"* 
, and its 

antigen-binding fragments. 

USE- ***TRAIL*** - *"R*" is used 

(i) to purify or mrribil activity ofTRAIL, in vitro or in 

vivo, 

particularly its apoptosis-mducing action; 
CO to measure amounts ofTRAIL; 
Cm) to identify TRAJl^expressing cells; 
• Qv) as carrier for therapeutic or diagnostic agents to such 
cells; 

(v) as reagents for study effects of inhibiting TRAIL/ 
— TRAIL*** 

- •**R— interactions. 

••TRAIL"* - ***R""" , or its nucleic acid, can be 



Fas/Apo ! -mediated activation of JNK was unaffected by 
the expression of 

GFP-DdtaFADD, suggesting that in Fas/Apol signaling the 
apoptotic pathway 

and the activation of JNK. diverge at a level proximal to the 
receptor, 

upstream of or parallel to FADD. 
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AB Apoptosis can be triggered by the engagement of cell 
surface receptors by 

their ligands. A growing number of receptors belonging to 
the TNF receptor 

farmry have been identified that contain a conserved 
cytoplasmic death 

domain. These include Fas, TNF-R1, 
fymphocyte -associated receptor of death 

(LARDX DR4, and ***TNF— - —related— 
•••apoptosis*" - 

•••inducing*** ***ligand*** * ••receptor* ** 
inducer of cell 

kaHing-2 (TRICK2). The latter two are receptors for the 
cytotoxic hgand 

TNF-related arwptosis-inmicing ligand (TRAIL), and one of 
the paradoxes 

raised by the cloning of these molecules was why do most 
ecus not die 

upon contact with the widely expressed TRAJL molecule? 
This is a 

particular problem for lymphocytes that express DR4 and 
TRICK2 and are in 

constant circulation through TRAJL-expressing tissues. We 
have cloned LIT 

(rymphocyte inhibitor ofTRAIL), which lacks a death 
domain. LIT is 

expressed predominantly on PBL, where it can 
oompet m very inhfljit 

TRAlL-mduced apoptosis through DR4/TRICK2, and may 
omction to modulate 

rymphocyte sensitivity to TRAJL. 
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AB A subset of the tumour necrosis factor (TNF) receptor 
family contain • 

conserved mtraccCular motif, the death domain. 
Engagement of these 

r ecep to rs by their respective ligands inmates a signalling 
CT5ffwdft that 



rapidly tads to ceD death by apoptosis. We have cloned a 
new member of 

this ranrih/, TRICK2, the TRAIL ( **TNF*** - 
•••related"* 

—apoptosis*** - •••mducing— —hgand"* ) 
•■•receptor** " 

inducer of ceD lolling 2. TRICK2 is expressed in a number 
of cell types, 

and to particularly high levels in lymphocytes and spleen. 
Two isoforms of 

the TRICK2 mRNA are generated by alternative pre-mRNA 
splicing and differ 

by a 29 arnino-acid extension to the extracellular domain. 
Ovei expression 

ofTRICK2 rapidly induced apoptosis in 293T ceDs; this 
induction was 

dependent upon the presence of the death domain of 
TRICK2. Using a soluble 

molecule containing the TR1CK2 extracellular domain, we 
demonstrated that 

TRICK2, like DR4 [ 1 J, is a receptor for TRAIL/ APO-2L 
(2,3] and could 

inhibit TRAXL-induced killing of rymphocyte lines, such as 
the Jurkat 

T-cell line. TRAIL is unregulated upon lymphocyte 
activation, as is the 

intensively studied hgand for Fas, FasL [4]. TRAIL and its 
receptors 

might therefore provide another system for the regulation of 
rymphocyte 

selection and proliferation, as well as providing an additional 
weapon in 

the armoury of cytotoxic lymphocytes. 
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AB Viruses have evolved many distinct strategies to avoid the 
host's 

apoptotic response. Here we describe a new family of viral 
inhibitors 

(v-FLIPs) which interfere with apoptosis signalled through 
death receptors 

and which are present in several gamma-herpesviruses 
(including 

Kaposi's-sarcoma-associated human herpesvirus-8), as well 
as in the 

tumorigenic human moDuscipoxvirus. v-FLIPs contain two 
death-effector 

domains which interact with the adaptor protein FADD, and 
this inhibits 

the recruitment and activation of the protease FLICE by the 
CD95 death 

receptor. Cells expressing v-FLIPs are protected against 
apoptosis induced 

by CD95 or by the related death receptors TRAMP and 
••TRAIL— - 

***R— . The herpesvirus saimiri FLIP is detected hue 
during the lytic 

viral replication cycle, at a time when host ecus are partially 
protected 

from CD95-ligand-mediated apoptosis. Protection of 
virus-infected cells 

against dearh-receptor-induced apoptosis may lead to higher 
virus 

production and contribute to the persistence and 
oncogenicity of several 
FLIP -encoding viruses. 
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•ABSTRACT IS AVAILABLE IN THE ALL 
AND IALL FORMATS" 

AB Fas/Apol and other cytotoxic receptors of the tumor 
necrosis factor 

receptor (TNFR) family contain a cytoplasmic death domain 
(Db) [1-11} that 

activates the apoptotic process by interacting with the 
DD-containmg 

adaptor proteins TNFR-associated Db protein (TRADD) 
[12,13] and 

pas-associated DD protein (FADD/MORT1) [14,15], leading 
to the activation 

of cysteine proteases of the caspase family [16], Stimulation 
of Fas/Apol 

reads to the formation of a receptor-bound death-inducing 
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complex (DISC), consisting of FADD and two different 
forms of caspase-8 • 

[17-19]. Transient expression of a dominant-negative 
mutant of FADD 

impairs TNFR60-mediated and Fas/Apol -mediated 
apoptosis [13,20], but has 

no effect on TNF-related apoprtosis-inducing hgand 
<TRAIUApo2L)-induced 

cell death [7-10,21], To study the function of FADD in 
DD-rcceptor 

signaling in more detail, we established HeLa ceDs that 
stably expressed 

a green fluorescent protein (GFP>tagged dominant-negative 
mutant of FADD, 

GFP-Delta FADD. Interestingly, expression of this mutant 
inhibited cell 

death induced by TNFR60, Fas/Apol and ••TRAIL*** 
- •**R**« /Apo2. In 

addition, GFP-Delta FADD did not interfere with 
TNF-mediatedgene 

induction or with activation of NF-kappa B or Jun 
N -terminal kinase (JNK), 

demonstrating that FADD is part of the TNFR60-initiated 
apoptotic pathway 

but does not play a role in TNFR60-mediated gene 
induction. 

Fas/Apol -mediated activation of JNK was unaffected by 
the expression of 

GFP-Delta FADD, suggesting that in Fas/Apol signaling the 
apoptotic 

pathway and the activation of JNK diverge at a level 
proximal to the 

receptor, upstream of or parallel to FADD. 
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AB Ultraviolet light (365 rtm) was directed at an angle of 
45.degree. onto 

meat samples in a circular aperture (3 cm diameter). 
Fluorescence 

emissions were measured with a monochromator and a 
photomultipher tube. 

Intact tendons and elastic ligaments had a strong 
fruorescence emission 

peak around 440 to 450 ran and only weak fluorescence 
around 510 ran. 

Tissues such as lean meat and adipose tissue that contain a 
matrix of 

reticular fibers (Type III collagen) had very low fluorescence 
around 440 

to 450 ran so that their peak enmtance was the weak 
fluoresence peak at 

510 ran. The 51 0/440 ran ratio of fluorescence emisskms 
was measured in 



used to 

trcst conditions involving defective or inadequa t e 
"TRAIL*** - 

••*R*** . e.g. thrombotic thrombocytopacnic purpura, 
haemoJytic-uraeimc 

syndrome, dotting ofsmaD blood vessels, systemic lupus 
erythematosus 

and TRAlL-mediated apoptosis ofT cells in human immune 
deficiency vims 
infections. 

Ab are used for detection or purification of 
••TRAIL*** - 

***R*** , and to inhibit TRAIL/ — TRAIL*** - 
***R*** interaction, 

Le. to treat the above diseases; also agonist antibodies can 
be used to 

induce apoptosis in some cancer or virus-infected ceOs. 
(I) can be used to detect abnormal ••TRAIL*** - 
••*R*** genes 

and as antisense therapeutics. 

••TRAIL*** - ***r*** may be administered in 
soluble form or it 

is immobilised on a solid support and used for 
extracorporeal treatment of 

blood. 

Dwg.0/3 
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Isolated nucleic acid molecule (I) comprises a sequence at 
least 95% 

klentical to: (a) a nucleotide sequence encoding a mature or 
immature TRJD 

(TRAIL ( ***TNF*** - ***rdatcd*** 



•••inducing*** ••ligand*** ) ***Teceptor* M 
without an 

intracellular domain) polypeptide having a 259 amino acid 



(aa) sequence 

(A) Qncmdes 26 aa signal peptide) given in the specification 
or the 

mature or immature TRJD polypeptide encoded by ATCC 
97798; (b) a 

nucleotide sequence encoding the soluble extracellular 
domainofaTRID 

polypeptide comprising aa 27-240 of (A) or the soluble 
extracellular 

domain of the TRID polypeptide encoded by ATCC 97798; 
and (c) a nucleotide 

sequence complementary to any of the nucleotide 
sequences of (a) and (b). 

Also claimed are: (1) an isolated nucleic acid comprising 

a 

nucleotide sequence at least 95 % identical to a sequence 
encoding 

residues m-233, 1-x or m-x of the 259 aa sequence; m= - 1 to 
27andx= 

1 23-233; (2) an isolated nucleic acid comprising a nucleotide 
sequence at 

least 95% identical to: (a) a sequence encoding the TRID 
protein encoded 

by ATCC 97798 having an N -terminal truncation of 1-52 aa; 
and/or (b) a 

sequence encoding the TRID protein encoded by ATCC 
97798 having a 

C -terminal truncation of 1- 1 1 0 aa; (3) an isolated nucleic 
acid comprising 

a polynucleotide which encodes an epitope bearing portion 
of a TRID 

polypeptide encoded by (I); (4) a recombinant vector 
containing (I); (5) a 

recombinant host cell comprising the vector of (4); (6) a 
TRID polypeptide 

(A) encoded by (I); and (7) an antibody that binds 
specifically to (A). 

USE - TRID is a member of the tumour necrosis factor 
receptor (TNFR) 

family also known as TNFR-5. TRID is expressed in 
haematopoietic tissues 

and other normal human tissues. For a number of immune 
system-related 

disorders, substantially altered (whether increased or 
decreased) levels 

of TRID gene expression can be detected, therefore the 
TRID polypeptides, 

nucleic acids and antibodies are useful in the diagnosis of 
such immune 

system related disorders. Mutations of the TRID gene can 
also be detected. 

TRID can also be used to identify ligands which may be 
useful in the 

treatment of apoptosis related disorders. TRID is 
administered to humans 

at a parenteral dose of 0.01 to 1 mg/kg/day. 
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AB Costimulation ofTNFRSO can strongly enhance 
TNFR60-induced cell death. In 

this study, we show that this enhancement is TNFR60 
selective, as neither 

TNF-related apqrtosis-mducing figand/Apo2 ligand-, 
Apo 1/Fas-, ceram id e-, 

nor daummibicin-mediated cell death was affected by 
costimulation of 

TNFR80. We further demonstrate that TNFR-associated 
factor 2 (TRAF2) is 

critically involved in both negative and positive regulation of 

TNF-induced cell death. Overexpression ofTRAF2 and of a 
TRAF2 mutant, 

deficient in nuclear factor-kappaB activation, selectively 
desensitized 



and enhanced, respectively, TNF1l60-induced cell death in 
HeLa cells. 

However, upon cretimulanon ofTNFRBO, which mediates 
activation of 

nuclear factor-kappaB and the c-Jun arairK>4errrunal kinase 
viaTRAFT, 

TNF-induced cell death is drastically enhanced in parental 
and 

TRAF2-transfected, but not in TRAF2 (87-50 l)-transfected 
cells. These data 

point to a critical role ofTRAF2 in the apoptotic TNFR 
crosstalk, 

whereby the TNFRSO-dependent enhancement of 
TNFRj60-inducod cell death is 

due to TNFRSO-mediated negative regulation ofTRAF2 
functionfs). An 

interference with TRAF2 function was confirmed 
independently by analysis 

of c- Jim arnmo-terminal kinase activation via TNFR60 upon 
prestimulation 

ofTNFRSO. We propose that the apoptotic TNFR cross talk 
is based on 

TNFRSO-mediated abrogation of antiapoptotic 
TRAF2 -dependent signaling 

pathways initiated by TNFR60, but not Apo 1/Fas or the 
apoptotic 

***TNF*** - —related*** * "apoptosis*** - 
***mducing*** 

•••ligand*** ***Teceptors*** . 
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AB Fas/Apol and other cytotoxic receptors of the tumor 
necrosis factor 

receptor (TNFR) family contain a cytoplasmic death domain 
(DD)[1][2][3] 

[4] [5] [6] [7] (8] [9] [10] [1 1] that activates the apoptotic 
process by 

interacting with the DD-containing adaptor proteins 
TNFR-associated DD 

protein (TRADD) [12] [13] and Fas-associated DD protein 
(FADD/MORTl)[14] 

[15L leading to the activation of cysteine proteases of the 
caspase 

family [16]. Stimulation of Fas/Apol leads to the formation 
of a 

receptor-bound death-inducing signaling complex (DISC), 
consisting of FADD 

and two different forms of caspase-8 [ 1 7] [ 18] [ 1 9]. 
Transient expression 

of a dominant-negative mutant of FADD impairs 
TNFRoO-mediated and 

Fas/Apol -mediated apoptosis [13] [20], but has no effect on 
TNF-related 

apoptosis-inducing ligand (TRAlUApo2L)-induced cell 
death [7] [8] [9] 

[10] [21], To study the function of FADD in DD-receptor 
signaling in more 

detail, we established HeLa cells that stably expressed a 
green 

fluorescent protein (GFP)-tagged dominant-negative mutant 
of FADD, 

GFP-DeltaFADD. Interestingly, expression of this mutant 
inhibited cell 

death induced by TNFR60, Fas/Apol and ***TRAIL*** 
- ***R*** /Apo2. In 

addition, GFP-DeltaFADD did not interfere with 
TNF-mediated gene induction 

or with activation of NF-kappaB or Jim N -terminal kinase 
(JNKX 

demortstrating that FADD is part of the TOFR6C>-iratiated 
apoptotic pathway 

but does not play a role in TNFR60-mediated gene 
induction. 



comminuted meat samples co ntainin g varying mixtures of 
lean meat and 

gristle and varying mixtures of muscles with a high and low 
gristle 

content The 510/440 ran ratio was correlated with the ratio 
ofleen 

meat/gristie (r - .96, P < .005). The 510/440 ran ratio was 
correlated with 

the ratio of laigissmius/shank meat (two •••trails*** ; 

.93. P < .01 ; and r - .94, P < .005). Results were only slightly 
changed 

when samples had dry surfaces or when samples were 
mixed with adipose 

particl e s. The relationship between the area of gristle in the 
samples and 

the 510/440 nm ratio was curvflmear with the greatest 
sensitivity to the 

fewest gristle fragments. 
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